The upper mantle (DMM) is classically assumed to be homogeneous in terms of water characteristics, with !D=-80±10‰ and H2O/Ce=175±25. Yet most data originate from the northern Atlantic and Pacific basins, leaving the possibility that several distinct mantle domains may exist. In this respect, the Pacific Atlantic ridge (PAR) is a key area to better address the isotopic composition of hydrogen in the mantle and, as a moderately fast ridge, to shed light on the global water cycle. Moreover, the South Pacific mantle has been shown to be slightly different from the North Pacific mantle for Sr, Nd and Pb isotopic compositions [1]. 40 N-MORB (La/SmN from 0.44 to 0.94, average 0.67) from the PAR were analysed in this study. Water concentrations, obtained by manometry, range from 840 to 7800ppm (average 2850ppm for the northern area, 2400ppm for the southern area, and H2O/Ce ratios range from 113 to 255, with an average of 180±25 in both areas. !D, measured by spectrometry, range from -76.6 to -48.9‰ (with averages of -58.3 and -63.3‰). While H2O concentration and abundance relative to Ce are normal (typical values for N-MORB are 3000±2000 and 200±50 respectively), !D values are enriched compared to typical values, which range from -90 to -65‰. For all of our samples, degassing has been negligible and partial melting does not influence !D or H2O/Ce. Part of the variability can be explained by contamination by hydrothermal fluids, especially for the samples having undergone more crystal fractionation (shown by low MgO contents). However the dataset is not compatible with a mixing model between a depleted mantle end-member with !D&-80‰ and hydrothermal fluids. The values measured are mainly inherited from the local upper mantle, which is enriched in deuterium (!D&60‰) as compared to other basins. This study shows the existence of distinct mantelic domains for H isotopes, but with concentrations similar to those seen along other ridges. In terms of chemical geodynamics, it raises questions on the isotopic budget of subducted water and about the convection cells under the Pacific Ocean. 

